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Translation [machine] of JP 2003-024785 



CLAIMS 



[Claim 1] The formation approach of a zinc-oxide coat of having light catalytic [ which is 
characterized by processing in the water solution containing at least one sort of metal ions chosen 
from Ag, Pd, Au, Pt Fe, Mn, and Co in the zinc-oxide coat produced by the wet galvanizing method 

1 

[Claim 2] The formation approach of a zinc-oxide coat of having light catalytic [ which is 
characterized by carrying out reduction processing of the coat produced by the approach according 
to claim 1 further]. 

[Claim 3] The zinc-oxide coat which has light catalytic] which is characterized by coming to carry 
out reforming with the compound containing at least one sort of metals or this metal with which it is 
obtained by the approach according to claim 1 or 2, and a front face is chosen from Ag f Pd, Au, Pt, 
Fe, Mn and Co ]. 

[Claim 4] The zinc-oxide coat which has light catalytic [ the light catalytic rate of the above- 
mentioned metal to a zinc oxide or metallic compounds is 0.01 - 30 % of the weight as a metal / 
according to claim 3 ]. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the zinc-oxide coat which has light catalytic, and its 

formation approach. 

[0002] 

[Description of the Prior Art] Since titanium oxide has light catalytic [ outstanding ], application to 
the direction of many is realized. Moreover, since a zinc oxide also has a 3.3eV band gap, light 
catalytic [ equivalent to titanium oxide ] is expected. 

[0003] However, there were many problems in a zinc-oxide coat making light catalytic maintain by 
the degradation etc. The purpose of this invention solves these problems and is to offer the zinc- 
oxide coat which has light catalytic [ which continued and was excellent in the long period of time ], 
and its formation approach. 
[0004] 

[The means for solving a technical problem and the gestalt of implementation of invention] this 
invention person did the knowledge of having light catalytic [ outstanding ] by processing in the 
water solution containing at least one sort of metal ions chosen from Ag, Pd, Au, Pt, Fe, Mn, and 
Co in the zinc-oxide coat produced by the wet galvanizing method (a nonelectrolytic plating method 



or the electrolysis galvanizing method), and performing reduction processing to this still more 
preferably, as a result of inquiring wholeheartedly, in order to attain the above-mentioned purpose. 
[0005] That is, the manufacture approach of the noble-metals support photocatalyst object which 
consists of making a zinc oxide with a particle size [ first / an average of ] of 0.1-0.5 micrometers 
suspend in a noble-metals ion content aquosity solution, making the front face of this zinc oxide 
carry out adsorption sinking in of the noble-metals ion, returning in the post reduction nature 
aquosity solution, and making the front face of this zinc oxide support a noble-metals ultrafine 
particle conventionally is learned (JP,1 1-179205,A). It is supposed that this approach is not this 
zinc-oxide particle the particle which should be manufactured by dry process and manufactured by 
the wet method, using a particle as a zinc oxide. Moreover, as noble metals, especially Pd or Pt is 
made good. 

[0006] However, as a result of this invention person's examining many things, when the zinc-oxide 
plating coat as a continuation coat by the wet galvanizing method is immersed in the water solution 
containing Ag, Pd, Au, Pt, Fe, Mn, or Co ion, the knowledge of the also unexpectedly excellent 
photocatalyst effectiveness being acquired is carried out, and it comes to make this invention. 
[0007] Therefore, this invention offers the reforming zinc-oxide coat obtained by the formation 
approach of a zinc-oxide coat and this which have light catalytic [ following ]. 
Claim 1 : The formation approach of a zinc-oxide coat of having light catalytic [ which is 
characterized by processing in the water solution containing at least one sort of metal ions chosen 
from Ag, Pd, Au, Pt, Fe, Mn, and Co in the zinc-oxide coat produced by the wet galvanizing method 

]. 

Claim 2: The formation approach of a zinc-oxide coat of having light catalytic [ which is 
characterized by carrying out reduction processing of the coat produced by the approach according 
to claim 1 further]. 

Claim 3: The zinc-oxide coat which has light catalytic [ which is characterized by coming to carry 
out reforming with the compound containing at least one sort of metals or this metal with which it is 
obtained by the approach according to claim 1 or 2, and a front face is chosen from Ag, Pd, Au, Pt, 
Fe, Mn, and Co ]. 

Claim 4: The zinc-oxide coat which has light catalytic [ the light catalytic rate of the above- 
mentioned metal to a zinc oxide or metallic compounds is 0.01 - 30 % of the weight as a metal / 
according to claim 3 ]. 

[0008] Hereafter, lessons is taken from this invention and it explains in more detail. Although it is 
obtained when the zinc-oxide coat which has light catalytic [ of this invention ] carries out reforming 
processing of the front face of the zinc-oxide coat formed on the substrate by the approach of 
mentioning later, this zinc-oxide coat is formed on a base material by the wet galvanizing method 
(a nonelectrolytic plating method or the electrolysis galvanizing method). 
[0009] Here, although not restricted especially as a base material/as a conductive base material, 
NESA glass, ITO glass, a metal plate, etc. can be used, and a glass substrate, plastics, a ceramic, 
a glass fiber, glass fabrics, a nonwoven fabric, a natural fiber, etc. are mentioned as a non- 
conductive base material. 

[0010] When forming a non-electrolytic oxidation zinc coat in this base material, it can carry out at 
the following process. 

(1) Washing : a well-known degreaser and a well-known organic solvent can be used, and it can 
process on well-known processing conditions. 

(2) Surface control : use a well-known surface control agent and give a charge to a substrate front 
face. 

(3) Catalyst grant : use a well-known catalyst grant agent and give a catalyst to a substrate front 



face. 

(4) - non-electrolytic oxidation zinc coat production: - a zinc-oxide coat is deposited in a substrate. 
[001 1] In this case, as the above-mentioned surface control agent, the water solution which 
contains a cationic surface active agent or the cationic high molecular compound 1 - 50 g/L as a 
principal component can be used, and immersion processing can be carried out for 1 - 10 minutes 
at 10-60 degrees C. 

[0012] All of catalyst down stream processing which forms nonelectrolytic plating coats, such as 
the sensitizing-activating method, a catalyst-accelerator, and the alkali catalyst method, can be 
used for catalyst grant processing at the above-mentioned process (3). 
[0013] Moreover, it is a non-electrolytic oxidation zinc coat deposit solution in the above-mentioned 
process (4), Although not restricted especially, preferably zinc salt, such as zinc nitrate, 0.01 to 0.5 
mol/L that what is necessary is just the liquid which deposits a zinc oxide 0.05-0.2 mols / L, Borane 
system reducing agents, such as dimethylamine borane, and other reducing agents 0.001- 
0.5mol/L, 0.01 to 0.2 mol/L, about four to nine pH which carries out 0.05-0.15 mol/L content 
especially preferably, about 6.5 processing liquid can be used suitably and the approach of 
carrying out immersion processing for 10 - 200 minutes at 10-80 degrees C can adopt especially. 
[0014] On the other hand, when forming an electrolytic oxidation zinc coat, it can carry out at the 
following process. 

(1) Washing : a well-known degreaser and a well-known organic solvent can be used, and it can 
process on well-known processing conditions. 

(2) Electrolytic oxidation zinc coat production : deposit a zinc-oxide coat in a substrate. 

[0015] In this case, it is an electrolytic oxidation zinc coat deposit solution in the above-mentioned 
process (2), although not restricted especially that what is necessary is just the liquid which 
deposits a zinc oxide - zinc salt, such as zinc nitrate, - the processing liquid of about four to nine 
pH which contains 0.05-0.2 mols / L preferably, especially pH6.0 can be used suitably 0.01 to 0.5 
mol/L, using zinc, carbon, platinum, etc. as an anode plate, 1cm of conductive substrates, 1-10C 
can be energized preferably and 0.1-20C per two of zinc-oxide coats can be obtained. Bath 
temperature is used in 10-80 degrees C. 

[0016] In addition, although 0.001-2 micrometers especially of thickness of a zinc-oxide coat can 
be set to 0.01 -1 micrometer, it is not restricted to this. 

[0017] This invention is a zinc-oxide coat which has light catalytic [ which is produced by reforming 
the front face of the zinc-oxide coat obtained as mentioned above ]. 

[0018] In this case, the modifier for zinc-oxide coats concerning this invention contains one sort or 
two sorts or more in Ag, Pd, Au, Pt, Fe, Mn, and Co ion. In addition, that what is necessary is just 
what makes the metallic compounds water solubility as an opposite anion, although not restricted 
especially, sulfate ion, halogen ion, phosphoric-acid ion, nitrate ion, acetic-acid ion, citric-acid ion, 
lactic-acid ion, other carboxylic-acid ion, etc. are mentioned. As for the above-mentioned metal ion, 
it is more preferably effective in a water solution that 0.1-30 g/L content is carried out 0.01 to 50 
g/L 

[0019] As for pH of the above-mentioned metal ion content water solution (modifier), it is desirable 
2-10, and that it is especially 3-8. Although they are selected suitably, they are 2040 degrees C 
especially 10-60 degrees C, and although the conditions especially processed in 5 seconds - about 
5 minutes can be used for the conditions in the case of processing a zinc-oxide coat by the 
modifier of this invention and they can process a zinc-oxide coat by being immersed into a 
modifier, they are good by spray processing etc. for 1 second to 10 minutes. In this case, in a 
reforming zinc-oxide coat, it is good to make it the compound containing the metal or this metal of 
the above-mentioned modifier contain 0.1 to 5% of the weight still more preferably 0.1 to 10% of 



the weight preferably as a metal 0.01 to 30% of the weight. When it separates from this range, 
there is a possibility that light catalytic may fall. Moreover, in order to maintain transparency, when 
giving conductivity 30 or less % of the weight, it realizes by considering as 0.01 % of the weight or 
more. 

[0020] Moreover, this invention can carry out reduction processing of the reforming zinc-oxide coat 
obtained as mentioned above. This reduction processing can return to a metal the metal ion to 
which the reforming zinc-oxide coat front face processed by the above-mentioned modifier 
adhered, and can use any reduction process for reduction processing in this case, and its process 
especially by the reducing agent is effective. This reducing agent can use any reducing agent, and 
its borane system reducing agents, such as KBH4, NaBH4, and DMAB (dimethylamine borane), 
are especially effective. A reduction solution can use suitably with a pH of about ten to 14 which 
carries out 0.01-0.1 mol/L content of the reducing agent preferably especially 0.005 to 02 mol/L 
0.001 to 0.5 mol/L processing liquid, and the approach of carrying out immersion processing for 10 
second - 5 minutes at 10-80 degrees C is used. 

[0021] According to this invention, the zinc-oxide coat excellent in light catalytic can be obtained 
according to the above-mentioned process. In this case, although it is not clear about the reason 
the zinc-oxide coat excellent in light catalytic was obtained, it is thought by the interaction of the 
compound and zinc-oxide coat containing the metal or this metal used for the above-mentioned 
reforming that light catalytic improved. 

[0022] As for the zinc-oxide coat which has light catalytic [ of this invention ], the front face was 
covered with the above-mentioned metal or metallic compounds (they are mainly the oxide of this 
metal, the alloy of this metal and zinc, especially a metallic oxide). It is and was able to check that 
the outermost layer of a zinc-oxide coat was covered in the reforming zinc oxide obtained by the 
above-mentioned approach with the metal of Ag, Pd, Au, Pt, Fe, Mn, and Co, or its compound 
when surface elemental analysis is performed by ESCA (X-ray photoelectrical spectroscopy). 
When the activity over decomposition of the acetaldehyde gas at the time of Xe lamp exposure 
was evaluated about the photocatalyst activity of the obtained zinc oxide coat, it was checked that 
acetaldehyde gas with an initial concentration of 50 ppm has decomposed to 1 ppm or less after 5 
minutes. 

[0023] Therefore, since the zinc oxide coat of this invention is excellent in light catalytic, it can be 
used for the glass fiber used for a large-sized substrate, fluorescent lights, a fluorescent light 
periphery and curtains, clothing, etc., such as a windowpane used for a car, a building, a building, 
an airplane, etc., glass fabrics, a nonwoven fabric, a natural fiber, etc. 
[0024] 

[Effect of the Invention] According to this invention, the zinc-oxide coat which has light catalytic can 

be formed. 

[0025] 

[Example] Although an example and the example of a comparison are shown and this invention is 
explained concretely hereafter, this invention is not restricted to the following example. 
[0026] Using soda lime glass as a [examples 1-4] non-conductive substrate, it washed using the 
commercial degreaser and rinsing was performed to the following surface control agent after 
immersion for 5 minutes at 50 degrees C, and after SENSHITAIZU [ subsequently / with the 
following sensitizing solution ] for 1 minute 20 degrees C, activation was carried out for 20 degrees 
C and 1 minute with the following palladium activation solution. Next, it was immersed in the non- 
electrolytic oxidation zinc deposit solution shown below at 65 degrees C for 1 hour, and the zinc 
oxide was deposited on the above-mentioned substrate with the non-electrolytic decomposition 
process. Then, the reforming zinc-oxide coat (reforming by example 1 ;Ag, reforming by example 





2:Fe, reforming by example 34, reforming by example 4-d) was obtained to the modifier for zinc 
oxides shown below by carrying out immersion processing at 30 degrees C at 10 seconds, 1 
minute, or the reducing agent that is immersed for 5 minutes and shown below, respectively. 
[0027] 

Degreaser Asahi cleaner C-4000 by Kamimura Industries 5 g/L surface control agent 
SURUKAPPU CD[ by Kamimura Industries ]-202 50 mUL sensitizing solution SENSHITAIZA [ by 
Kamimura Industries ] S-10X 100 mL/L palladium activation solution Activator [ by Kamimura 
Industries ] A-10X 100 mUL radio solution zinc-oxide plating solution Zn(N03) 2.6H20 30 g/L 
Dimethylamine borane 1 g/L pH Modifier example 1:Ag modifier for 6.5 zinc-oxide coats Silver 
sulfate 1g/L Ammonium sulfate 0.5g / L example 2:Fe modifier Iron-sulfate 7 hydrate 1 g/L 
Ammonium sulfate 0.5 g/L example 3 :P t modifier Platinum chloride 6 hydrate 1 g/L HCI Five mL/L 
examples 4 :P d modifier Palladium chloride 0.2 g/L Hydrochloric acid 0.2 mL/L reducing agent 
Dimethylamine borane 6 g/L NaOH1 g/L [0028] As a result of analyzing the surface element by 
ESCA about the obtained reforming zinc-oxide coat, it was admitted that the front face of a zinc- 
oxide coat was covered by Ag, Fe, Pt, and Pd. Moreover, the rate of a reforming metal computed 
the coat by measurement by after [ ICP ] the dissolution (inductively-coupled-plasma-atomic- 
emisson-spectroscopy equipment). 

[0029] About the [example 1 of comparison] example, the zinc-oxide coat which does not perform 
reforming processing was prepared. About the photocatalyst activity of the reforming zinc-oxide 
coat obtained in the examples 1-4, and the zinc-oxide coat of the example 1 of a comparison, the 
activity over decomposition of the acetaldehyde gas at the time of Xe lamp exposure was 
evaluated. 

[0030] The eel which used quartz glass was used for the trial, acetaldehyde gas was adjusted so 
that it might become the initial concentration of 50 ppm, and quantitative analysis of the 
acetaldehyde gas concentration in the eel after irradiating Xe lamp for 15 minutes after that was 
carried out by the gas chromatograph. The cracking severity of the acetaldehyde gas to initial 
concentration is shown in Table 1 . 



[0031] 
[Table 1] 
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[0032] From the above result, it is admitted that the zinc oxide of this invention is the coat excellent 
in light catalytic. 



